It is a common misconception that food allergy can cause a wide variety of symptoms. A population study in the English town of High Wycombe showed a perceived prevalence of food intolerance of almost 20%, but double blind food challenge (the definitive test) provided objective evidence of symptoms related to food in fewer than 2% of subjects.
It is a common misconception that food allergy can cause a wide variety of symptoms. A population study in the English town of High Wycombe showed a perceived prevalence of food intolerance of almost 20%, but double blind food challenge (the definitive test) provided objective evidence of symptoms related to food in fewer than 2% of subjects.
1 This popular belief is fuelled by extensive and often misleading reports on the subject, as well as the emergence of clinics offering unvalidated tests that claim to diagnose allergy. 2 We describe three patients who undertook strict, low carbohydrate diets because of perceived allergy. Starvation may affect the response to an oral glucose challenge. It results in an initial excessive rise in the blood glucose concentration followed by hypoglycaemia, which can be accompanied by symptoms.
3 4 All three of the patients described developed symptoms several hours after meals and attributed these to food allergy. Further restriction of carbohydrate intake exacerbated their problem. Symptoms continued to occur after meals and were erroneously interpreted as further evidence of their carbohydrate allergy.
Case reports
Case 1 A 24 year old woman was referred with a 4 month history of diarrhoea and abdominal pain. A self prescribed wheat free diet had improved her symptoms at first, but as she restricted her diet further she began to complain of dizziness, weakness, nausea, and palpitations, which were most severe several hours after meals. She concluded that she was allergic to many foods, and cut down her intake further. The woman lost 5 kg in weight, and her body mass index fell to 16. She continued to have symptoms after any normal sized meals, and this reinforced her belief that she was allergic to several foods.
Investigations excluded any important gastrointestinal abnormality, and the patient's symptoms were not reproduced by blinded food challenges. However, a prolonged glucose tolerance test (50 g glucose taken orally) led to a reproduction of her symptoms and resulted in a blood (venous) glucose concentration of 1.8 mmol/l at 3.5 hours.
The patient ignored advice to reintroduce small amounts of carbohydrate regularly. By this stage she was convinced that she was allergic to all forms of carbohydrate, despite the lack of symptoms after blinded food challenge.
Case 2
A 47 year old man was referred with a 3 year history of diarrhoea, dizziness, abdominal pain, myalgia, and weight loss of 7 kg. He had been investigated extensively by several doctors, had seen a psychiatrist, and had consulted numerous alternative therapists. He believed that he was allergic to carbohydrate and had adopted a low carbohydrate diet. This resulted in further weight loss; his body mass index fell to 17. The patient's symptoms of dizziness and weakness were reproduced by meals rich in carbohydrate, reinforcing his belief that food allergy was his problem.
A diagnosis of coeliac disease was made after the patient was found to be positive for IgA antiendomysial antibodies, and this was confirmed by histological findings from a jejunal biopsy specimen. He was given advice about eating a gluten free diet. The patient combined the gluten free diet with restricted carbohydrates but found that the symptoms he had been experiencing after eating meals containing carbohydrate (gluten free) persisted. A prolonged oral glucose tolerance test resulted in symptomatic hypoglycaemia, and his venous glucose concentration was 1.5 mmol/l at 3 hours. The patient was advised to continue the gluten free diet and to incorporate carbohydrate regularly. He now eats a gluten free diet with normal amounts of carbohydrate; his symptoms have resolved and his weight has returned to normal.
Case 3
A 44 year old man was referred with a 6 month history of fatigue, myalgia, cramp-like lower abdominal pain, and diarrhoea. An ultrasound scan showed that he had gall stones, and he underwent a cholecystectomy. As the patient's symptoms improved during the preoperative fast, he self diagnosed food allergy. He excluded all sugar and carbohydrates from his diet, but then developed dizziness, apathy, bloating of the abdomen, and nausea 3 to 4 hours after meals. The fact that these symptoms occurred after carbohydrate rich meals reinforced his belief that carbohydrate allergy was the cause of the problem and encouraged him to continue with the restricted diet. At the time of referral to the clinic he had lost 19 kg in weight in 1 year. An oral glucose tolerance test showed a rise in the blood glucose concentration to 12.7 mmol/l after 2 hours. The test was not continued beyond this time. Such a pattern of impaired glucose tolerance is known to occur in diabetes and in normal patients on low carbohydrate diets. 4 As follow up over 18 months has shown no progression to diabetes in this man, it is probable that the changes in glucose handling were caused by the low carbohydrate diet.
Discussion
All three patients attributed their symptoms to carbohydrate allergy. However, the most likely explanation is that their symptoms were caused by carbohydrate restriction, which led to symptomatic late hypoglycaemia. The patients described were on self imposed low carbohydrate diets, resulting in appreciable weight loss and abnormally low body mass indices. They believed that they were suffering from carbohydrate allergy as their symptoms occurred after carbohydrate rich meals, and they attempted to reduce their symptoms by further restricting their diets, leading to yet more weight loss. It is known that starvation diets lead to abnormalities of carbohydrate metabolism. 4 Permutt et al showed that normal people who ate a carbohydrate restricted diet over 3 days developed reactive hypoglycaemia (measured by the prolonged oral glucose tolerance test), and that this was associated with symptoms in half of the group.
3
In two cases the prolonged oral glucose tolerance test was used to show that symptoms could be reproduced by a glucose challenge. In cases 1 and 2, the symptoms occurred in conjunction with biochemical hypoglycaemia. The glucose intolerance in case 3 was probably associated with the delay in effective insulin secretion which results in hypoglycaemia and is seen in people on low carbohydrate diets and those with early diabetes.
3 Carbohydrate restriction is known to cause abnormalities of glucose handling, and an abnormal rise in the blood glucose concentration after glucose challenge is well reported in people on low carbohydrate diets.
4 Subsequent changes in insulin and fatty acid mobilisation may then result in reactive hypoglycaemia. In case 3, the glucose tolerance test was not continued beyond 2 hours, but the patient's symptoms were probably the result of disordered glucose handling caused by severe carbohydrate restriction.
Once patients have a fixed belief about a cause for their symptoms, it may be difficult to persuade them to entertain an alternative diagnosis. In case 1, negative results of blinded food challenges did not dissuade the patient from her belief that food allergy was the cause of her symptoms. Case 2 was more complicated as the initial symptoms described were due to undiagnosed coeliac disease. However, the gluten free diet did not relieve the patient's postprandial symptoms until it was combined with an adequate carbohydrate intake. The patient in case 3 was initially thought to have early diabetes, but follow up over 18 months has shown no progression to diabetes, and it is thought that his restricted diet is the cause for his disturbed glucose handling.
When patients complain of food allergy it is important to take a detailed clinical history. The definitive investigation is the double blind food challenge. In individuals whose diets are severely restricted, symptoms that occur after meals may be caused by abnormal glucose metabolism secondary to the carbohydrate restriction itself. Showing that symptoms can be reproduced by an oral glucose tolerance test with documented abnormal glucose handling can sometimes help to break the cycle where patients believe that symptoms are relieved by dietary restriction when in fact the low carbohydrate diet is the cause of their symptoms.
We thank Mrs I Anderson and the dietetics department at Newcastle General Hospital for their help with this work.
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A course that changed my curriculum vitae
The pen is mightier than the sword I had been qualified eight years before my first article was published. Over the next few years I got a handful of articles into print, mostly in the popular sections of the BMJ such as the Personal view column or the now defunct Materia non medica column. I even got paid £25 for a piece in another journal's Mea Culpa section. I thought that I might make a healthy living as a regular contributor to that column.
But I was getting too many rejection slips until I went on a weekend medical writing course. The medical journalist running the course taught us about economy of words; using simple words rather than unnecessarily technical ones; not being afraid to use everyday words (a nurse lecturer told me that her head of department did not allow her staff or students to use the verb "say" in their work because it was not academic enough; they must use other words); about "vomit copy" where you get all the story down on paper then whittle it down; make important points first and make it snappy and punchy (if you don't get the readers in the first few lines they'll move to another article); and so on.
The journalist, an ex-physiotherapist, told us that she had written about stress incontinence in a women's magazine and received a large amount of correspondence from women who felt that article had given them the courage to tell someone about their problem and get some treatment. She felt that she had done more good with that one article than all the pelvic floor exercises she had previously taught. The pen is indeed mightier than the sword.
I can now list 182 articles on my curriculum vitae. But I have paid a price. Rather like those black and white trick drawings which show one thing if you look at the black drawing with the white background but something completely different when you look at it the other way, once you have seen the two pictures, you can never unsee them. When I read or referee articles or theses, I find myself subediting them, making suggestions and alterations to make them more readable, cutting out unnecessary words. I take more note of the style than the content. And when reading novels, if the style isn't as concise as, say, Raymond Chandler's, I refuse to struggle past the first chapter.
My thanks to Lynne Laracy who pointed me in the right direction.
Charles Essex, consultant neurodevelopmental paediatrician, Coventry
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